Within the last ten or fifteen years hardly a volume of the larger medical or surgical journals has failed to contain several artides on acute pancreatitis, acute pancreatic necrosis, or hemorrhagic pancreatitis. The condition is not rare enough to warrant the report of four new cases were not these cases unusual in their acute onset and rapidly fatal course.
Within the last ten or fifteen years hardly a volume of the larger medical or surgical journals has failed to contain several artides on acute pancreatitis, acute pancreatic necrosis, or hemorrhagic pancreatitis. The condition is not rare enough to warrant the report of four new cases were not these cases unusual in their acute onset and rapidly fatal course.
The term acute hemorrhagic necrosis of the pancreas is here used to connote necrosis of the parenchyma with hemorrhage into it and its interstices. We accept the classification of Jones"2, who believes that pancreatitis associated with infections of the biliary tract is a reaction of the interstitial tissue due to infection, frequently through the lymphatics of the biliary system, and that acute hemorrhagic necrosis is a necrosis of the parenchyma due to retrojection of bile and duodenal content into the duct of Wirsung or Santorini.
It is doubtful whether there is a preponderance of cases of acute hemorrhagic necrosis of the pancreas in either sex. Linder and Morse"4 stated that 88 per cent of their 88 patients were women. Of 121 cases, Peiser23 found 79 instances in men and 42 in women. Sebening25 collected 271 cases in men and 290 in women.
The greatest incidence is between the ages of 20 and 50. Herzog"0 reports the necropsy findings of an authentic case in a child of 2 years. The oldest case that we have encountered in the literature is that of a man of 77.
With reference to etiology, an association of cholelithiasis and pancreatic necrosis had been noted by earlier observers, but Opie68 was the first to discover a mechanism by means of which acute pancreatic necrosis might be brought about. At necropsy he found a smatl stone impacted in the mouth of the ampulla of Vater and the ampulla was so constructed that this allowed a free communication between the common duct and the pancreatic duct. Claude Bernard, in 1856, had produced acute pancreatic necrosis in animals by injecting bile, suspended in sweet-oil, into the duct of Wirsung. The findings in Opie's case gave new impetus to this approach, and considerable work9 15 , 17, 1, 19, 20, 21 , 24 has been done using diverse activating agents. Archibald" 2 3 and Bergmann5 consider spasm of the sphincter Oddii another factor in the creation of a mechanism through which bile gains access tQ the pancreatic duct.
The experimental production of acute necrosis by the injection of various substances into the pancreatic duct suggests that the lesion would result were intestinal contents to gain access to the pancreas. Polya2" produced acute hemorrhagic necrosis by injecting small quantities of duodenal content into the pancreatic ducts, and of 105 cases of acute hemorrhagic necrosis of the pancreas Egdahl7 found 32 associated with a gastroduodenitis; the gastroduodenitis in 17 of these 32 cases being due to alcohol. Opie and Meakins22 described a case in which necrosis was limited to the area about a large accessory duct, the tissue about the duct of Wirsung being normal. Hess1l produced hemorrhagic necrosis by ligating the duodenum below the ampulla of Vater and inserting a small funnel into the duodenal orifice of the pancreatic duct.
Maugeret'6, Arnsperger4, Deaver6, and other workers believe that acute hemorrhagic necrosis of the pancreas may result from infection, carried by the lymphatics from the gall-bladder and bileducts to the pancreas. Their evidence is based on the anatomical relations of the biliary and pancreatic lymphatics, on the clinical course following cholecystectomy, and on the fact that carcinoma of the gall-bladder frequently metastasizes to the head of the pancreas. We cannot find record of the experimental production of the lesion by this mechanism. Kaufmann"3 and Nordmann17 were unable to produce acute hemorrhagic necrosis of the pancreas by injecting organisms into the lymph-nodes at the head of the pancreas or by producing a cholecystitis, although in some animals a slight degree of fibrosis and leukocytic infiltration resulted. We doubt whether the cases reported as due to lymphatic invasion come under the heading of acute hemorrhagic necrosis of the pancreas. CASE I H. K., a white woman 68 years old, was admitted in coma to the New Haven Hospital. It was ascertained that five years before admission a small amount of sugar was found in the patient's urine. Subsequent urinary examinations have been negative and the patient never experienced symptoms referable to diabetes. One week before admission the patient had an upper respiratory infection. This cleared up, but sugar appeared in the urine in increasing amounts and three days prior to admission polydipsia and polyuria developed. The next day there were periods of semiconsciousness and slight upper abdominal pain. On admission the temperature was 1020 F., the respiratory rate 40; the pulse and blood-pressure were not obtainable. The condition was that of shock as well as coma. The skin was cold, moist, and pale. There was a heavy acetone odor to the breath. In the upper left quadrant there was a resistant mass; there was tenderness over the epigastrium. On admission, the urine was positive for sugar and acetone. The blood sugar was 468 mg. per cent. The blood non-protein nitrogen was 48 mg. per cent. A diagnosis of diabetic coma with complicating abdominal condition was made. Treatment to combat diabetic coma and shock were forced, but the patient died nine hours after admission to the hospital.
Necropsy. The necropsy was performed one and one-half hours after death. When the peritoneal cavity was opened a small amount of serosanguineous and fibrinous material was noted in the flanks and in some recesses of the omentum. Scattered over the omentum and other fatty tissues were small areas of acute focal necrosis. The gall-bladder was moderately distended with fluid. Pushing up and almost obliterating the lesser omental sac and replacing the area where the pancreas normally is, there was a large, moderately firm, dark red mass, about which was extensive necrosis of the adipose tissue. In situ the abdominal organs showed no other lesions. The common bile-duct contained a stone 5 mm. in diameter, and in probing this duct another stone, almost identical with the first, was forced out of the ampulla of Vater. Surrounding the pancreas for a distance of from 2 to 8 cm. there was necrotic, cystic, hemorrhagic material. The duct of Wirsung was neither distended nor obstructed. In the numerous cross-sections from the head to the tail the amount of pancreatic tissue varied, being least at the head, and increasing as the tail was approached. The irregular focal masses of necrosis noted in the adipose tissue measured from 1 to 5 mm. in diameter. These masses were chalk-like and opaque. Similar zones were noted in the extraperitoneal fat.
Microscopic study showed wide-spread necrosis and disintegration of the parenchyma, destroying the usual architecture of the gland. There was hemorrhage into the necrotic areas but no leukocytic infiltration. Large amounts of golden-brown bile were deposited in the tissues. All of the pancreatic ducts present appeared intact and showed no evidence of cellular reaction. Dilated lymphatics and thrombosed vessels were present. The islet tissue was apparently not damaged. The adipose tissue showved the typical picture of fat necrosis. CASE II F. G., a white man 60 years old, was brought to the Hospital of St. Raphael in coma. On admission his temperature was 980 F.; the respiratory rate was 15; the pulse rate was 75; and the blood-pressure was 150/90. He was a large, obese individual. Respiration was labored and at times there was marked dyspnea, when the patient became irrational. The pulse was intermittent. There were scattered, moist rales throughout both lungs. The thickness of the body wall rendered percussion and palpation of the abdomen difficult. The patient sank into deeper coma and died eight hours after admission. No history was obtained. The clinical diagnosis was cardiovascular-renal disease.
Necropsy. The necropsy was performed eight hours after death. The body was that of a large, obese man, weighing approximately 130 kg. There was no free fluid in the peritoneal cavity and the surfaces of the viscera were smooth and glistening. Clear serous fluid was present in the right pleural cavity, the left pleural cavity was obliterated by fibrous adhesions. The gall-bladder was large, and concretions were palpable through its wall. Pressure caused bile to flow from the ampulla of Vater. The pancreas weighed 90 gm. and measured 20 cm. in length. It was firm throughout and the yellow lobulations were distinct except at the middle of the organ where they were replaced by small red areas. Transverse sections showed the usual architecture well preserved in the head and tail, but destroyed by areas of hemorrhage in the midportion. The duct of Wirsung was unobstructed throughout its length. Opened, the gall-bladder was seen to contain 25 faceted stones and one large cholesterin stone. The bile-ducts were dissected in situ and were found to contain no stones and to be unobstructed. The liver in the gross appeared normal externally and on section.
Microscopic preparations made of the body of the pancreas showed extensive hemorrhage into the connective tissue and parenchyma, in places apparently replacing acinar tissue. What islets remained were clearly stained and of normal size. The hemorrhage was recent, the erythrocytes taking the eosin stain deeply. The duct of Wirsung showed round-cell infiltration in a portion of its wall. The smaller ducts were in many instances surrounded by hemorrhage, but showed no cellular reaction or atypical staining properties. Microscopic study of the liver showed round-cell infiltration of the periportal zones with an occasional small area of fibrosis about them and in the midzonal region. CASE III G. J., a white female, aged 16 years, was brought to the New. Haven Hospital for postmortem examination. The evening before she had visited some friends and during the course of the visit drank two moderately large glasses of wine. Intoxication followed shortly afterward. About midnight the girl was taken home. Throughout the entire evening there was no complaint of pain or of discomfort. Shortly after going to bed she commenced to vomit and complained of pain across the abdomen and back. These symptoms persisted until 4 A. M., when she apparently fell asleep; at 7 o'clock she was found dead. According to the mother the girl had enjoyed excellent health except for an attack of acute appendicitis, necessitating an appendectomy, one year ago. The convalescence was uncomplicated.
Necropsy. The necropsy was performed nine hours after death had been determined. The body was that of a well-developed, well-nourished, white girl weighing 50 kg. and measuring 157 cm. in length. On opening the peritoneal cavity many firm fibrous bands were found binding the greater omentum, cecum, and ascending colon to the anterior abdominal wall. There was no free fluid in the peritoneal cavity. The stomach contained 25 cc. of cloudy brown fluid. The gastric mucosa was studded with innumerable, minute, bright red dots. The duodenal mucosa was reddened but intact. The ampulla of Vater exuded a pale-green fluid when pressure was exerted on the gall-bladder. The pancreas weighed 125 gm. and measured 18 cm. in length; over the surface were scattered large patches of crimson and purple. On section the same picture was seen, large areas of glandular tissue being replaced by masses of soft red and purple material. fibrous trabeculae were seen distinctly only in the head of the organ. The gallbladder contained approximately 30 cc. of bile. The wall was thin and the mucosa intact. There were no stones in the gall-bladder or in the bile-ducts.
Microscopic preparations of the stomach showed extensive hemorrhage into the mucosa and submucosa with edema of these tissues, and slight cellular infiltration 4Fig. 1). Sections of the duodenum showed edema of the submucosa, hyperemia, and some cellular infiltration. Sections through the body and tail of the pancreas showed extensive necrosis of the acinar and islet tissue; here the tissue presented an opaque granular appearance and little cellular detail could be made out. The duct of Wirsung was recognizable as a duct, but was apparently composed of acellular, amorphous, opaque material. The smaller ducts showed round-cell infiltration and detachment of their epithelial lining cells. In some sections the necrosis of acinar and islet tissue predominated, while in others there was extensive hemorrhage into the connective tissue, which in places invaded the parenchyma (Fig. 2) . CASE IV J. M., a white man 36 years old, was arrested and taken to jail, charged with intoxication. Eight hours later he was found dead.
Necropsy. The body was that of a well-developed and well-nourished young man weighing 57 kg. and measuring 158 cm. in length. There was the scar of a midline incision extending from 3 cm. below the xiphoid to 5 cm. above the umbilicus, and the scar of a McBurney incision in the left lower quadrant. There was no free fluid in the peritoneal cavity; the surface of the abdominal viscera was smooth and glistening. About the cecum were firm, fibrous adhesions. The appendix was absent. The stomach and duodenum were opened in situ and showed reddening of the mucosa. Pressure on the gall-bladder caused a dark bile to flow from the ampulla of Vater. The bile-ducts were dissected in situ and seen to contain no concretions and to be unobstructed. The pancreas weighed 135 gm. and measured 20 cm. in length. The surface was dark red in color, with black or dark green patches. Transverse sections showed the usual yellow lobules replaced by areas of purple and dark red. The duct of Wirsung was unobstructed.
Microscopic preparations showed the picture in the stomach and duodenum to be less intense than in Case III. The mucosa was intact throughout, with but small areas of hemorrhage into the submucosa. There was edema and slight cellular inifiltration of the submucosal tissue. Most of the pancreatic tissue was reduced to an opaque, fragmented debris, through which were scattered collections of erythrocytes. In the necrotic tissue fragmented pyknotic nuclei were the only vestige of cell structure. This process was most advanced at the center of the lobules, about the pancreatic ducts. Many of the smaller ducts consisted of an amorphous ring of opaque material, staining faintly pink (Fig. 3) . There was every stage of transition between these and ducts which showed intact epithelium. The hemorrhage was most marked in the connective tissue septa where the red blood cells were partially laked. The hemorrhage into the parenchyma was less extensive, and the red blood cells were better preserved.
These four cases offered few leads toward a correct dinical diagnosis. In Case I there was diabetes, shock, and a mass in the upper left quadrant; in Case II there was sudden collapse; Case III was more suggestive, with sudden epigastric pain, vomiting, and collapse; Case IV offered no hint of a pancreatic lesion.
The anatomical findings differ little from the classical description of Fitz8. Part or all of the pancreas is infiltrated with blood or converted into a dark red mass. Fat necrosis, however, taken by some writers to be pathognomonic of acute hemorrhagic necrosis of the pancreas, was present in only one case. Microscopically, there is circumscribed necrosis of the parenchymal cells with hemorrhage into these areas, into the interstitial tissue, and, in some instances, into the otherwise normal acinar tissue. Aside from the hemorrhage, the cellular reaction is slight, probably because of the very acuteness of the lesion.
In one case only, bile was visible in and about the pancreatic ducts. In this case there was a stone in the ampulla of Vater. The anatomical picture is similar to that reported by Opie"8, and we regard the hemorrhagic necrosis as being due to retrojection of bile into the pancreatic duct. In Case II there was cholelithiasis. At necropsy no stone was seen in the ampulla or bile-ducts, but such a stone may have become dislodged before death, or at the autopsy table, and overlooked. Unfortunately, the ampulla was not dissected to determine whether its structure made intercommunication between the common bile-duct and the pancreatic duct possible in case a stone lodged in the tip of the ampula. In Cases III knd IV there was neither cholelithiasis nor cholecystitis, and no stones were found in the ampulla. In both of these cases the individual had become intoxicated with alcohol, and in both there was a gastroduodenitis. We feel that here the most likely mechanism is retrojection of duodenal contents into the duct of Wirsung.
SUMMARY
The clinical and anatomical features of four cases of acute hemorrhagic necrosis of the pancreas is described. These cases, we feel, are noteworthy because of the few symptoms and signs, the rapidly fatal course, and the fact that in two cases there was no lesion of the biliary tract, but rather a gastroduodenitis associated with alcoholism. 
